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Abstract of JP2002283071 

PROBLEM TO BE SOLVED: To provide a 
method for welding metallic memt>ers and its 
equipment which ensure friction stir welding 
even in the case of Joining different kinds of 
materials or between such difficult-to-weld 
metallic members as injection molded articles. 
SOLUTION: The welding surfaces la. 2a of 
metallic members 1 , 2 to be joined are abutted 
on each other, while a rotary body 1 3 is 
brought into contact with the abutting part 3, 
and advanced along this abutting part 3; thus, 
frictional heat is generated at and near ttie 
abutting part, so that t>oth metallic members 
are joined together by the friction stir welding 
in this method. A high temperature strength 
being different between the two metallic 
members, the extent of the temperature rise 
due to the frictional heat generated at and near 
the abutting part, which takes place in 
proximity to the area where the rotary body 
comes into contact with each metallic memt)er, 
Is set to be larger in the first metallic member 
having a high high-temperature strength than 
in the second metallic member having a low 
high-temperature strength. 
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Friction welding o£ metallic ccmiponents, involves selecting 
components having differing high tes^erature strength, so that the 
components are held at high and low texnperatures respectively, during 
welding 

Patent Assignee: MAZDA KK (MAZD ) 
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Abstract (Basic): JP 2002283071 A 

NOVELTY - Metallic components (1,2) of differing high temperature 
strength are made to contact, so as to maintain the components at low 
and high temperatures respectively, during friction welding. Frictional 
heat is generated when contact portion (3) of the joint surfaces 
(la, 2a) of the components faces a rotation cylinder (13), to join the 
components. 

DETAILED DESCRIPTION - An INDEPENDENT CLAIM is included for 
friction welding equipment . 

USE - For friction welding of magnesium and aluminum alloy 
components . 

ADVANTAGE - A required joint strength is obtained more reliably in 
case of friction joining of metallic components, as metallic components 
of differing high temperature strength is selected. Metallic components 
with dissimilar metals which are difficult to weld or injection molded 
products can be joined reliably by friction joining. 

DESCRIPTION OF DRAWING (S) - The figure shows an enlarged 
cross -sectional explanatory drawing showing the contact portion of the 
joint surfaces of the two metallic components and the rotation 
cylinder. 

Metallic components (1,2) 

Joint surfaces (la, 2a) 

Contact portion (3) 

Rotation cylinder (13) 
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t-y:La^SlcJi.SiaJKrib6 3 0 O-Ctc^LTc^ 

m2^m^ti2 (Mg^^) c7):^{4. 
mmi2 (Mg-^^) i:^^i-^m^fp2:^i:-a:Ly)S 

[00 503 z<^fziib^ Mi&^m^^^m 1 ^msptt i 

-r. M^iias^ti. 2S:mjf(c«-^-rs::fcA«-c'#^*> 

«aSA*ll2^JKgi51^2 (Mg-^^) cOiSJS J: •) t> t-:? 
«a!S*<fi< =3:o^co«, M# 1 . 2«0«J?*«B&^U < . 

m^x, [HilfeRaf*! 3*i±ie^«g|5^i-3<oj?$:trifi|^ 

=5r«.*^ (Al-^)<o 



[005 1] :iix\,znLX. ia6<7)y^7*>/^^<^*» 

(A 1-^^) Sia3i«3&*®v%m2^]g 

<oi#^j:{4 , ±1 am 1 ±msm i ( a i > oiaK*< 
ii2^gp«2 (Mg-^) OiajKiottr-^'ia^ 

«1. 2^^t;, 3'E^^^m#S:^t-frL4^StcJg.l»ia 
«T'ft*3 0 0'CJa±C0iajK{CiSLTlr^S. ClcOi^. 

[0052] ClcOi d {c, ffi^SaWl . 2Mz^ ±ie 
SSfa5ii'3i£fiSK^e-^'iaK<og/Js<i«, 3iE^^:esa8Si 
n^^^t^-^LibhtiZ&^^X'hhS 0 O'CtLLtcIS^ 

4 5 0X;5teli:^:l,J:9tc, ^-^^Srlft^S 
[0053] ±ISM^agl5« 1 . 2(4. HKtC, fgSf^ 
WtC. ffllitt*^1«V^A l-^^tMg^Ac7)ffi■^•C 
J: -s m-^\mt>x mmx'm^.±.^^ t^ixx\^ 
hm\ii,mBmx\ mkz^mm\&mm!i.zx oisBs^ix 
t: t COT'S) i}^-h> h ^X' h . ^^^mcTi^mmm 

[00543 ^^miizghh^^nmi. staj^j^-c-ss 

x^i>. t.tz. 2o<o^gaJtf<o-:6-7t'ftt-^<M*3&* 
mmmx'^izmm-rh :iti^x'%hh<r>x'hh. 

[005531^, tU:<0^t'{4. 0|gP3ttf*c 1 3*«. 
M^maSttl. 2tOSf-&iiil a, 2ai:'aUcOSgfaiJ^ 
3<r>f$.^-}5\^^Wn-thmz (ll2&lX|l3tCt3ttSS 

^hiz^<-ri>/zMz, tmi:m^(=-t&jioi,zLtii> 
laniiKHftWsi 3<o(H]SE4"i:^iiLrS:. ^mm. msi 

[00563 ;<^«^t:«, mzm^ 1 , 2 io«u?*«i» 

^L< T t, . lEiiBRai*: 1 3om 1 ±mmi 1 tCitt-S. 

^Sn«^m2^M^^2(c^S^S«|<): 0 
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* 1 3 cr>mmm l r c7)<as*3 J;i/<s^^«£^ii'-^ < t 

[0057] tLhoj: ^ ic. :^mm(mmizi^hm-^ij 
mizxiiii. m^mmt i , 2com^m i a . 2 a t- a 

HfflSr J: 0 ^tM-{cit#-r ^ i: 3&«-C# , ±seM^m 
mm 1 . 2ffm^m l a . 2 a i: a LSrmjfJiJfS-^-r 

[0 0 581 ttz. ^wmm(^\t. mLcowmiWb 
ami . 2tcM^i,tffi!t!ffii 3 f coM^*t^, s.tx^a 

mutt 1 , 2 t(7)tf«4® 1 4 itiK ±mUlFt I, 2(0 



[0059] :i(r>^X. ±ie[Hl«gP3ft«c 1 3<7)[ili|6«i 

1 3O[Hllg*i402riS^ (Ei(;:i3(tSii#ff-IlI0:6-i*i (0 

!ieiiifi(K05«c9]c^) fcift^) -rs. ^mt-itJf. 
1 . 2 conimmco-^iii t mtenewc 1 3 <7)i5j!iB:)tc 



[ 0 0 6 0 ] la 1 &i^ia4 comim\'^xmwmizmmt 
mi. 2tcoimmi4fi)^^mmmi, 2<omimm 

^L, [ili|feP3ftf<sl 3<7)IlH6:*r|niSr01tctitt^i$ti-IIl 

Mi3^i^iii(c:t^(t-g>:£{i9 (Aii) iz. $^2^mmt 
2s-toi(Bii8) ^ti'^timstvxmmm.mt-^t: 

[006 1] iSiSSije . mmmiim\> 1 ^ssm 1 

( A 1 ) <0«UISritSgai<JJl< IS^ ( T 1 = 2 . 07 
mmtCiS^) aiaeSJg. l^,fe^*i<SV'>|g2^Sg8 
♦r2<0^S:JtS»<)^<iftS (T2=l. 9 7mmtC^ 

^) Lt:±x\mmi. 2(owM^AmtBmtx'xm 

[0062] 
[^31 





BtfO 






mm 






A 1 


2.07 


Mg 


1.97 


0 (^) 


Ms 


1.97 


A 1 


2.07 





[0063] ^3 *>^>ii-*»|. J: a tc, i«?S3SiS. ^^91 

m. mmmmi}m\^^ijcr,m2^mMm2t:Amizmm.L 
xm^fmiff-i fc^izit , n 1 ^miasw i <owLm^ 
m2^mmm2cotmi'o tm<Ltiiztnh(y-r. m 

iz. isimm. ^.ij^mijfj^^'^jjcomi-^mumi^A 

tt2i: BMizmm Lxm^mi:^ ontizxo, 
mmi 1 . 2 ^^mm< ^mzm-^^^ ^ t ^^t^ tz . 

[ 0 0 6 4 ] i^J, *%B^{±, J^Ui<^)ll«i®«fc:RR^$n 



m^<o2SiMht\^mif±<7>^ti^mx'hi>ii t am 

otX'ii^w 

[00651 

i^mcr>^^]:^m<omico^mizxtni. m^mmt 
oi,zB:^^tix\^i(7)x\ ^^mi}^<xm^'iiit 
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[0066] 2|s:®com2i^3%HJtCj:illf , Pl^iSSI5*f<^ 
ZtH^X'^h, 

[0067] *iii0m3Ol^HJlc<J:^l{f . ^Wfcfi. 
±ieil 1 i ^vTtilg 2 <mmb l«I«c^^»ft Sr^-t S it** 

sx/^c^mrnx'^-rh^mmi. m i ^m^^mxtr) 

[00681 *S<^^4 c7)f|BBt itl-if , «:*:fl*)Ktl. 

iz. m 1 ^tm^mcr>:fjifim2^mmtJi o t jk lass 
^cos$.^i3\^^mfT-th^izm 1 ^sgpwo^rtc^tics 
m2:&mmi^zii-t&mmmmx o tiiiitc:*:^ < -ri. 

[0069] :^m(r)m5cr>^mi>Zj:tHi. ^WlcJi. 

mz. mm^comm'^'tMti^mi^m^^miz 
m 1 ^mmmzM-t&mmmi:m2±m^mzM-r& 

[0070] :^mcr>meco^BMtzitHi. 

mz. mmi^<o^m^^mmtiziitt^mmmt< 
m^mmi<o^nm^^mi3[^i,z':>\, ^x ^mij^^nm 

#3&«M^JSSmo^ffl3LK'<.^' Y)Vay^% t-Srr -6 J: 
ate, ±iEiafe«sO[5]S:trf6]3&i^^$ixTv^.&^i:(cJ: 

0, iaS^Sa5«<0«-^iBi:*a U2:^8Jl«**«^-r-S.fc:IS 



[0071] im(^'^i<nw^\,zi^i\xi. mw^w>^ 

[0072] 2|s:S<^|S8<?5^BBlCj:it(f, T/I^S-'^-t. 

ttmtim-0i-ti>^iiZt5\>^x. ±Mm7(7)^mmm 

[0073] *ffiiOm9tO^B3t iixtf, »*Wt(±. 
'C^XtXA 5 0°C*)^c7)iKHi:^S J: ^{::t^^§^^rv^ 

mmth^itiiix'th, 

[0074] *llc7)m 1 Oc7)^HHtCj:fT.tf, 

±iail9<7)^BJi:raa<OS!)*2:St- SCltAJf # 

^tJ^S}) 0±ieiaJ3E*ls*iSfi!!lrf-S«i^Oifi^c^jaS**3 
0 0*CJaJi'C4 5 O'CjKjIlcOffiHi: ^rS J; o kzWC&^ti 

^i^zmmm-Th z t t^x-^ s , 

[ 0 07 5 ] ^mmm 1 1 <r>mAi,ziiix\i. ^^^ixh 

izxm^-rhziii}^x%i>, 

[0076] 1 2ffmmiiZi:tl\i. Ulte^scoisl 

die, ±ieiilSfei<«^IiIlK:^i6iA^iSS-t«. ^ t , Pi 

±mm^<r>m-^m a o vtimmmm^^h izw. lx . . 

[0077] *S<Offi 1 3<0j%BB(C i^tlf . «2|s:e<j{c 

m.t.x'Wi,)ktixh<r)x\ m^wh.m±mMnk<r>imi 



• 
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'^m<om^^mimiz^'ti><oT. iaioY2-Y2 

[031 JJB 2 ^(D^^mcr>m^m b' oL<D^1^^ 
[041 ±ieil||Sf*:OIlllK«4'^ll4a<OM^^^S:i£:*; L 

[051 ±iB 2 o<?)^jiia5«co«if ^im^<m 

x:hh. 

[061 ±12 2 o<7)^ga51^coS-^ffi i: o L<r)^mm 

'ftnm<r>^mjL^'&'^\'^mmmi:7rct-/y yxt> h . 

[071 ±IB 2 ocO^ESI5«<^^BS if O t<0^^SIB5 



2— ||2^JSIW 
2a-m2^MgP«c7)S-^ffi 

1 O-gf-^^B 

1 \ 

1 3 [HiigRaf* 

1 4-rn-:/ 

1 4 f •••TU— T'co^aSPW'vco 
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2 1- 
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